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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a rewritable phase-change type 
optical 

recording medium having good erasing characteristics and small jitter 
even when 

recording is conducted at high linear velocity and high density, less 
liable to 

cause cross erasure even when a substrate having a narrow track width 
is used, 

less liable to deterioration in signal quality even after repeated 
irradiation 

with laser light for reproduction and having good shelf durability 
and to 

provide an optical recording equipment. 
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SOLUTION: The phase -change type optical recording medium has at 

least a 

first dielectric layer^ a first boundary layer, a recording layer, a 
second 

boundary layer, an absorption adjusting layer and a reflecting layer 
in this 

order on a substrate and has a specified composition of the recording 
layer. 

Each of the first and second boundary layers comprises a layer based 
on at 

least one selected from carbon, carbides, oxides and nitrides and the 
absorption adjusting layer has a refractive index of 1.0-4.0 and an 

extinction 

coefficient of 0.5-3.0. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the informational optical information record medium in 
which record, elimination, and playback are possible and optical recording equipment by the exposure of 
laser light. Especially this invention relates an information signal to a rewritable phase change mold 
optical recording medium recordable on a high speed and high density. 

[0002] 

[Description of the Prior Art] A rewritable phase change mold optical recording medium has the 
recording layer which uses a tellurium etc. as a principal component, the short-time exposure of the laser 
light pulse which converged on the recording layer of a crystallized state is carried out at the time of 
record, and it fuses a recording layer partially. Thermal diffusion quenches the fused part, it solidifies, 
and the record mark of an amorphous condition is formed. The beam-of-light reflection factor of this 
record mark is low, and optically more nearly refi-eshable than a crystallized state as a record signal. 
Moreover, at the time of elimination, laser light is irradiated into a record mark part, and by heating to 
the temperature beyond crystallization temperature, the record mark of an amorphous condition is 
crystallized and it returns to the condition of a basis of not recording, below the melting point of a 
recording layer. As an ingredient of the recording layer of these rewritable phase change mold optical 
recording media, alloys (N. Yamada et al.Proc.Int.Symp.on Optical Memory 1987p61-66), such as 
germanium2Sb2Te5, are known. 

[0003] In the optical recording medium which used these Te alloy as the recording layer, a 
crystallization rate is quick, exposure power is only modulated, and over-writing of the high speed by 
one circular beam is possible. In the optical recording medium which used these recording layers, it 
usually prepared at a time one layer of dielectric layers which have thermal resistance and translucency 
in both sides of a recording layer, respectively, and has prevented deformation and opening occurring in 
a recording layer at the time of record. Furthermore, the laminating of the metallic reflective layers, such 
as aluminum of light reflex nature, is carried out on the dielectric layer of the direction of light beam 
incidence, and the opposite side, and the technique of improving the signal contrast at the time of 
playback according to optical cross protection is known. 

[0004] Moreover, in this rewritable phase change mold optical recording medium, the problem was in 
the repeat endurance of a disk — the fall of the regenerative-signal amplitude (contrast) arises with repeat 
over- writing, a jitter property gets worse or the burst defect by exfoliation and destruction of a protective 
coat arises. Preparing a diffusion prevention layer in contact with a recording layer as a means which 
raises repeat endurance, for example like JP,1 1-1 15315,A is known. 

[0005] However, in connection with a raise in linear velocity and densification of an optical recording 
medium, there was a problem that an elimination property got worse, with the conventional optical 
recording medium. That is, if over-writing record is newly performed on the truck with which the signal 
is already recorded, in order for the signal before an over-write [ the configuration or formation location 
of a record mark ] to receive a modulation, an elimination property will fall. There was a problem on 
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which a jitter property gets worse as a resuh as compared with the 1st record. 

[0006] As a means which raises an elimination property, the technique of preparing the absorption layer 
which absorbs the light which penetrated record film is proposed like JP,5-159360,A- However, the 
absorption layer which consists of metals, such as the absorption layer proposed here, i.e., Ti, nickel, W, 
Mo, V, Nb, Cr, Fe, etc., was inadequate as a means which raises an elimination property. 
[0007] Moreover, the problem that the size of a record mark became small, therefore the contrast of a 
signal became low, and a jitter got worse by a raise in linear velocity and densification had arisen. 
[0008] In the further conventional optical recording medium, when the recorded disk was left for a long 
time, the record mark might disappear. Moreover, after leaving the optical recording medium which 
recorded the signal for a long time, when an over-write, as compared with the case, an over-write 
immediately, the jitter property might get worse sharply. For this reason, the problem was in the 
preservation endurance of an optical recording medium. 

[0009] Moreover, when the width of recording track is narrowed for densification, it is the phenomenon, 
i.e., the problem that cross elimination is also big, of affecting the record mark of an adjoining truck and 
worsening a jitter, by overflowing into the truck with which a laser beam adjoins. To the diameter d of a 
laser beam especially on a recording surface, when the width of recording track becomes below 0.7xd (d 
says the diameter of a laser beam on a recording surface), this problem will become more serious. 
[0010] Moreover, when the laser light for playback was repeated and was irradiated, and a part of record 
mark crystallized, the problem (the so-called playback photodegradation) on which a signal quality 
deteriorates might arise. In the optical recording medium which made the crystallization rate high since 
it corresponded to high linear velocity record, it is easier to produce the problem of cross elimination or 
playback photodegradation. 
[0011] 

[Problem(s) to be Solved by the Invention] It is high-density, even if it records, an elimination property 
is good and a jitter is small, and it is hard to produce cross elimination and playback photodegradation, 
and the purpose of this invention is to offer [ high linear velocity and ] a rewritable phase change mold 
optical recording medium also with still better preservation endurance, and optical recording equipment. 

[0012] 

[Means for Solving the Problem] The purpose of this invention by irradiating laser light Informational 
record, Informational record and informational elimination are the optical recording medium performed 
by the phase change possible elimination and playback and reversible [ between an amorphism phase 
and a crystal phase ]. On a substrate, at least The 1st dielectric layer, the 1st boundary layer, a recording 
layer, the 2nd boundary layer, an absorbed amount amendment layer and a reflecting layer ~ this order - 
- having - said recording layer presentation - general formula [ [(germanium 1-kSnk) 0.5Te0.5]x 
(Sb0.4Te0.6)l-x]l-ySbyAz (here) It is expressed, the element with which A was chosen from the 
element which belongs to 14 groups from three groups of the 3rd period in the periodic table of the 
elements except germanium, Sb, and Te to the 6th period — being shown - (1) of the following [k / x, 
and / y and zk ], or (2) relational expression 0.5<=x<=0.95 0<=y<=0.08, 0< z<=0.2, k= 0 ... (1) 
0.5<=x<=0.95, 0.01<=y<=0.08 z= 0, 0<=k<=0.5 ... (2) 

It comes out, and it is within the limits expressed, and consists of a layer which uses as a principal 
component at least one as which the 1st boundary layer and the 2nd boundary layer are respectively 
chosen from carbon, carbide, an oxide, and a nitride, and the refractive index of an absorbed amount 
amendment layer is attained by or more 1 .0 the optical recording medium whose extinction coefficient 
are 4.0 or less and is 3.0 or less [ 0.5 or more ]. 

[0013] Moreover, the purpose of this invention has an optical head and an optical recording medium, 
and irradiates laser light from this optical head. By the reversible phase change between the amorphism 
phase in this optical recording medium, and a crystal phase, informational record, It is more than 
7.5x1 06xd (d says the diameter of a laser beam on a recording surface), the optical recording equipment 
in which elimination and playback are possible — it is ~ the linear velocity of a laser light exposure ~ 
per second ~ The die length in the laser Mitsuyuki line writing direction of the shortest mark is below 
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0.55xd among the record marks recorded by laser light by the mark edge method. It is attained by the 
optical recording equipment this whose optical recording medium the width of recording track of an 
optical recording medium is below 0.7xd, and is the above-mentioned optical recording medium. 
[0014] In addition, it says that the component concemed is contained 50% of the weight or more in the 
layer concemed as considering as a principal component by this invention. Furthermore, as for the 
component concemed, it is more desirable to be contained 80% of the weight or more in the layer 
concemed. 

[0015] Moreover, the diameter d of a laser beam means the path from which intensity distribution are set 
to 1 of main reinforcement / e2 in the laser light according to Gaussian distribution. 
[0016] As one of the causes of the problem which is not good, in a recording layer, since the reflection 
factor difference of the record mark part of amorphous state and the field of a crystallized state is large, 
it is possible that the amount of record mark partial light absorption of amorphous state becomes larger 
than the amount of light absorption of the field of a crystallized state. Consequently, since the record 
mark part beforehand recorded at the time of record by laser light is heated more quickly, the signal 
component before an over-write [ an over- writing signal ] becomes irregular, and it is thought that this 
reduces the rate of elimination. 

[0017] Moreover, by regenerative- signal reinforcement's falling or leaving the cause by which an over- 
writing jitter deteriorates remarkably for a long time, when the optical recording medium with which the 
signal was recorded is left for a long period of time, the record mark of amorphous state causes change 
of conditions, such as atomic arrangement, or the thing of a dielectric layer and a recording layer 
reacting can be considered. 

[0018] Since it corresponds to that it is in the condition in which the part of a record mark tends to carry 
out a temperature up since cross elimination and playback photodegradation have the rate of light 
absorption higher than the rate of light absorption in a crystalline region in the amorphous area of a 
recording layer, and high linear velocity record, it is considered to be the cause by having adopted the 
recording layer presentation with a high crystallization rate that a record mark also crystalizes the edge 
of a laser beam and low laser power, such as playback light. 

[0019] The elimination property improved, the over- writing jitter has improved, and this invention 
persons found out that it was still more effective also in the improvement in preservation endurance, i.e., 
the reproducing characteristics after prolonged preservation and an over-writing property, when the 
boundary layer was prepared in the both sides in contact with the recording layer by inquiring 
wholeheartedly. 

[0020] Moreover, when the reflection factor difference produced by the phase change found out the 
recording layer presentation with a stable amorphous phase greatly, it found out that it was compatible 
in a good jitter and good preservation endurance. Furtfiermore, this recording layer presentation found 
out that it was effective also in reduction of cross elimination and playback photodegradation. 
[0021] Furthermore, by preparing an absorbed amount amendment layer between the 2nd boundary 
layer and a reflecting layer, choosing the ingredient of an absorbed amount amendment layer, and 
making an optical constant, i.e., a refractive index and an extinction coefficient, into a specific value, the 
ratio (Ac/Aa) of the rate of light absorption of the crystal section of a recording layer and the amorphism 
section was larger than before, and the optical design was able to be carried out so that the difference of 
the reflection factor of the crystal section and the amorphism section might also become large. High 
contrast and an elimination property could be acquired by this, and it found out that an over-writing 
jitter improved fiirther. Moreover, it found out that cross elimination decreased by making small effect 
of the beam protruded in case the amount of light absorption of the record mark section is decreased by 
preparing an absorbed amount amendment layer and it records on an adjoining truck. Moreover, for the 
same reason, it found out that the endurance over playback photodegradation also improved greatly. 
[0022] It is more than 7.5x1 06xd (diameter of the laser beam [ d ] on a recording surface), the above 
technique — for the first time ~ the linear velocity of a laser light exposure — per second — Even if the 
die length in the laser Mitsuyuki line writing direction of the shortest mark records high density with the 
high linear velocity below 0.55xd, among the record marks recorded by laser light by the mark edge 
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method Even if an elimination property is good, a jitter is small and it uses the substrate whose width of 
face of a recording track is below 0.7xd, it is hard to produce cross elimination. Even if it repeats the 
laser light for playback and irradiates it, a signal quality cannot deteriorate easily, and a rewritable phase 
change mold optical recording medium also with still better preservation endurance is obtained. 
[0023] Furthermore, the repeat endurance of the optical recording medium of this invention is also good 
by having pinched the recording layer by the boxmdary layer. 
[0024] 

[Embodiment of the Invention] That is, the typical lamination of the optical recording medium in this 
invention carries out the laminating of the 1st dielectric layer, the 1st boundary layer, a recording layer, 
the 2nd boundary layer, an absorbed amount amendment layer, and the reflecting layer to this order on a 
transparence substrate. However, it is also possible to prepare a layer further, without being limited to 
this. Order is explained later on below. 

[0025] The 1st dielectric layer is prepared in order to prevent a substrate receiving damage by heat at the 
time of record and for a recording layer to prevent deformation and carrying out opening with heat. As 
the quality of the material of the 1st dielectric layer, inorganic compounds, such as ZnS, Si02, siHcon 
nitride, and an aluminum oxide, are raised. Especially the mixture of ZnS and Si02 is desirable. Since 
this ingredient has small residual stress, burst degradation by repeat over-writing etc. cannot break out 
easily. Moreover, the mixture of ZnS, Si02, and carbon is desirable also especially from the ability of 
degradation of record sensibility, a carrier pair noise ratio (C/N), the rate of elimination, etc. not to break 
out easily also due to the repeat of that membranous residual stress is still smaller, record, and 
elimination. 

[0026] Moreover, it is desirable that the refractive index of the 1st dielectric layer is 2,4 or less [ 1.9 or 
more ], and an extinction coefficient is 0.1 or less. It becomes possible to design so that a high reflection 
factor difference can be acquired by optical cross protection by this. Although the 1st dielectric layer 
thickness is decided according to optical conditions, 5-500nm is desirable. When thicker than this, a 
crack etc. may arise, if thinner than this, a substrate will tend to receive a heat damage by the repeat of 
over-writing, and a repeat property will tend to deteriorate. Especially the desirable range of thickness is 
50nm or more 200nm or less. 

[0027] It is necessary to prepare a boundary layer in the both sides in contact with a recording layer in 
this invention. By preparing this, degradation of the property by repeat over- writing can be prevented. It 
is thought that it is because the role of the barrier layer from which these layers protect diffusion of the 
atom from a dielectric layer to a recording layer is played as this cause. Moreover, an elimination 
property improves by preparing a boundary layer. A crystallization rate becomes large by the boundary 
layer, and it is thought that an elimination property improves. Furthermore, preservation endurance, i.e., 
reproducing characteristics and the over-vmting property after a mothball, is improvable by preparing a 
boundary layer. It is presumed that it is because the change of conditions, such as atomic arrangement, 
and the reaction of a dielectric layer and a recording layer in a recording layer can be prevented even if it 
leaves this cause for a long period of time. 

[0028] The 1st boundary layer and the 2nd boundary layer consist of a layer which uses as a principal 
component at least one chosen from carbon, carbide, an oxide, and a nitride. A principal component 
means being contained 50% of the weight or more, and is 80 % of the weight or more still more 
preferably here. As carbide, an oxide, and a nitride, are usable in carbide with the element which 
belongs to 14 groups from three groups of the 3rd period of the periodic table to the 6th period, an 
oxide, and a nitride. Specifically aluminum. Si, Sc, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, 
germanium, Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag, The carbide of the metal chosen from Cd, In, Sn, La, Hf, 
Ta, W, Re, Ir, Pt, Au, Tl, and Pb, an oxide, and a nitride are used preferably. Still more preferably The 
carbide of the metal chosen from Si, germanium, Ti, Zr, Ta, Nb, Hf, aluminum, Y, Cr, W, Zn, In, and 
Sn, an oxide, and a nitride are used preferably. 

[0029] Especially the ingredient that uses carbon as a principal component as the quality of the material 
of the 1st boundary layer is desirable, and, thereby, the mothball stability of a record mark unproves. 
When the mothball stability mentioned later uses a good recording layer, even if it is the ingredient 
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which uses as a principal component at least one chosen from carbide, an oxide, and a nitride, good 
mothball stability is acquired. The ingredient with which the same ingredients as the 1st boundary layer 
also differed as the quality of the material of the 2nd boundary layer is sufficient. In respect of mothball 
stability, it is desirable that it is the layer to which both the 1st boundary layer and the 2nd boundary 
layer use carbon as a principal component. 

[0030] Moreover, from the point of the improvement in repetition endurance, it is desirable that it is also 
the layer to which the 1st boundary layer or the 2nd boundary layer uses a nitride as a principal 
component. The ingredient which uses especially nitriding germanium (GeNx) as a principal component 
is desirable from excelling in the adhesive property with a recording layer, and it is still more desirable 
that it is the presentation range of 0.8<=x<=1.33. Moreover, since the effectiveness that controls 
oxidation of germanium and mothball stability improves is expectable, it is also desirable to add at least 
one chosen from Cr, Ti, Mn, Zr, Nb, Mo, Ta, Fe, Co, nickel, Y, and La, and it is desirable to add 
especially Cr. In the nitride of GeCry, it is desirable that it is the presentation range of 0<=y<=0.5, and 
especially the nitride of GeCrO.25 is desirable. 

[0031] As thickness of a boundary layer, that it is hard to exfoliate and optical conditions to 0.5nm or 
more lOnm or less is desirable. If thickness exceeds lOnm, it will be easy to exfoliate with the 1st 
dielectric layer and a recording layer. Moreover, in less than 0.5nm, the effectiveness in which it is 
difficult for to vapor-deposit in the thickness of homogeneity, and it prepared the boundary layer may 
not be acquired. If it restricts when a boundary layer is a layer which uses carbon as a principal 
component, it is repeatedly desirable especially from the point of a property, and the point of mothball 
stability that it is [ 0.5nm or more ] 4nm or less. Since the carbon layer is combined comparatively 
firmly by the germanium-Sb-Te recording layer and ZnS-Si02 dielectric layer which have touched, the 
chemical bond, or the interaction near it, it is thought that exfoliation etc. cannot break out easily due to 
an interface. However, since a graphite component layer with the weak reinforcement which exists near 
the center of the thickness direction will become thick if the thickness of a carbon layer becomes thick, 
it is thought that it is easy to generate a burst error and destruction of this part becomes being easy to 
occur at the time of a repeat etc. 

[0032] In case a carbon film is formed by the spatter, introductory gas may mix not only rare gas, such 
as Ar gas, but hydrogen. Moreover, although other ingredients may be mixed, in order to acquire a good 
property, it is desirable that carbon is included at a rate beyond 80mol%. 

[0033] The presentation of the recording layer of this invention needs to be in the range of the following 
type. 

[[(germaniuml-kSnk) 0.5Te0.5]x(Sb0.4Te0.6)l-x< / SUB>] 1-ySbyAz (here, A) The element chosen 
from the element which belongs to 14 groups from three groups of the 3rd period in the periodic table of 
the elements except germanium, Sb, and Te to the 6th period, Namely, aluminum, Si, Sc, Ti, V, Cr, Mn, 
Fe, Co, it was chosen out of nickel, Cu, Zn, Ga, Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag, Cd, In, La, Hf, Ta, W, 
Re, Ir, Pt, Au, TI, and Pb - a kind is shown at least and x, and y, z and k fill the following (1) or the 
relational expression of (2). 
[0034] 

0.5<=x<=0.95 0<=y<=0.08, 0< z<=0.2, k= 0 ... (1) 
0.5<=x<=0.95, 0.01<=y<=0.08 z= 0, 0<=k<=0.5 ... (2) 

In x< 0.5, by being unable to obtain sufficient signal strength, since the reflection factor change 
accompanying the phase change of a recording layer becomes small, and not obtaining a good jitter, 
when it is x> 0.95, since a crystallization rate becomes slow, an elimination property may get worse, and 
an over-vm ting jitter may worsen. In the case of y> 0.08, the over-writing property the case where an 
early elimination property is bad, and after a mothball may worsen. In the case of z> 0.2, since a 
crystallization rate becomes slow, an elimination property gets worse, by phase separation, repeatedly, a 
property may deteriorate greatly, or the over-writing property after a mothball may worsen, when it is z= 
0 and y< 0.01, amorphous stability may be low, and the reproducing characteristics after a mothball may 
worsen. [ that an over- writing jitter worsens ] 

[0035] In the case of z> 0, it is k= 0. In the case of z= 0, the presentation which permuted some 
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germanium by Sn in 0<=k<=0.5 for the purpose of improvement in an elimination property and 
improvement in preservation endurance is also desirable. 

[0036] Moreover, since amorphous stability improves and still better mothball stability is acquired when 
the recording layer which fills the following relational expression is used, it is desirable. 
In {(germanium0.5Te0.5) x(Sb0.4Te0.6)l-x}l-y-zSbyA2 0.5<=x<=0.95, 0.03<=y<=0.08, 0<=z<=0.2, 
and the above-mentioned recording layer presentation range It is desirable that the mole fraction of Sb in 
three elements of germanium, Sb, and Te in a recording layer is 20% or less, 0.4 (1-x) (l-y)+y<0.2 
[ i.e., ], in respect of the improvement in an elimination property. 

[0037] Moreover, nitrogen and oxygen may be contained in the recording layer and the argon used in the 

case of sputtering may be contained. 

[0038] As record layer thickness of this invention, it is desirable that it is [ 5nm or more ] 40nm or less. 
Remarkably [ when record layer thickness is thinner than the above / degradation of the recording 
characteristic by repetition over-writing ], when record layer thickness is thicker than the above, being 
easy of aggravation of a jitter becomes that migration of the recording layer by repetition over- writing 
takes place violently. In order to obtain a moderate cooling rate, record layer thickness is 7rmi - 25nm 
preferably. Moreover, the thinner one of the recording layer from the point of, enlarging the ratio of the 
absorption coefficient of a crystal and non-** if possible, and raising an elimination property is 
desirable, and record layer thickness desirable for this reason is 7nm - 17nm. 
[0039] In this invention, in order to adjust record sensibility etc., the 2nd dielectric layer may be 
prepared between the 2nd boundary layer and a reflecting layer. The quality of the material of the 2nd 
dielectric layer may be the same as that of what was raised as an ingredient of the 1st dielectric layer, 
and may be an ingredient of a different kind. 2nm or more 50nm or less of thickness is desirable. If the 
2nd dielectric layer thickness is thinner than the above, it is not desirable in order to produce defects, 
such as a crack, and for repeat endurance to fall. Moreover, since whenever [ cooling / of a recording 
layer ] will become low if thicker than the above, the 2nd dielectric layer thickness is not desirable. The 
2nd dielectric layer thickness has more effective 30nm or less, in order effect is more directly large and 
to acquire a better elimination property and repeat endurance about cooling of a recording layer. Being 
formed from the ingredient which is not transparent is also desirable from the ability to absorb light and 
use for record and elimination as heat energy efficiently. For example, the mixture of ZnS, Si02, and 
carbon is desirable also from the ability of degradation of record sensibility, a carrier pair noise ratio 
(C/N), the rate of elimination, etc. not to break out easily also due to the repeat of that membranous 
residual stress is small, record, and elimination. 

[0040] It is necessary to prepare an absorbed amount amendment layer between the 2nd boundary layer 
or the 2nd dielectric layer, and a reflecting layer in this invention. Although the rate of light absorption 
of the recording layer of amorphous state becomes larger than the rate of light absorption of the 
recording layer of a crystallized state with the conventional configuration as mentioned above, by the 
newly prepared absorbed amount amendment layer, the rate of light absorption of the recording layer of 
amorphous state is reduced, it is small and light absorption difference of quantity with a crystallized 
state can be made still smaller than a crystallized state. Since the difference of the temperature up 
condition at the time of record of a crystal part and an amorphism part becomes small and turbulence of 
the configuration of a record mark, a gap of a formation location, etc. can be reduced according to the 
effectiveness of this absorbed amount amendment, an elimination property improves and an over- 
writing jitter can be improved. Although the absorbed amount amendment effectiveness is determined 
by the thickness and the optical constant (the refractive index and extinction coefficient) of each 
configuration layer, it is greatly dependent on the optical constant of an absorbed amount amendment 
layer especially. It is required for the refractive index and extinction coefficient of this absorbed amount 
amendment layer to be moderate magnitude, and it is required for a refractive index to be 4.0 or less 
[ 1 .0 or more ], and for an extinction coefficient to be 3.0 or less [ 0.5 or more ]. It becomes possible to 
design so that the large absorbed amount amendment effectiveness can be taken greatly [ difference / by 
the phase change / reflection factor ] by this. As for a refractive index and an extinction coefficient, it is 
desirable to measure in the wavelength of the laser light which performs record or playback. It measures 
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by 660nin most preferably. 

[0041] As the quality of the material with the desirable absorbed amount amendment layer of this 
invention, it is the compounds of various kinds of alloy metallurgy groups, those mixture, etc., and the 
ingredient which uses as a principal component at least one specifically chosen firom ingredients, such as 
silicon, germanium, titanium, a zirconium, a tungsten, chromium, molybdenum, a solid-solution alloy 
containing at least one of aluminum, an intermetallic compound or an oxide, carbide, and a nitride, is 
mentioned. Since control of an optical constant tends to carry out especially at least one oxide or nitride 
of aluminum and chromium, it is desirable. Since what has x in the range of 0.3-0.8, especially an 
aluminum oxide, i.e., AlOx, serves as an optical constant moderate as an absorbed amoimt amendment 
layer, it is more desirable. Since the ingredient with which aluminum oxide was made to mix metals and 
the oxide of those, such as chromium and titanium, in not more than 10wt% also has effectiveness, such 
as corrosion-resistant improvement, it is desirable. 

[0042] The thickness of an absorbed amount amendment layer has desirable Inm or more from the point 
of the amendment effectiveness of the amount of light absorption, and its 200nm or less is desirable 
fi-om the point of productivity. Although the thickness of an absorbed amount amendment layer changes 
with the optical constants of an absorbed amount amendment layer, lOnm or more its lOOnm or less is 
more desirable. 

[0043] As the quality of the material of a reflecting layer, the mixture of the metal which has light reflex 
nature, an alloy and a metal, and metallic compounds etc. is raised. Specifically, metaUic compounds, 
such as nitrides, such as an alloy which made it the principal component, and aluminum. Si, an oxide, 
and a chalcogen ghost, are desirable. [ metals of a high reflection factor, such as alimiinum, Au, Ag, and 
Cu, and ] Metals, such as aluminum, Au, and Ag, and the alloy which makes these a principal 
component have high light reflex nature, and it is desirable especially firom the ability to make thermal 
conductivity high. Since the price of an ingredient is made especially at a low price, the alloy which uses 
aluminum or Ag as a principal component is desirable. As thickness of a reflecting layer, it is usually 
lOnm or more 300nm or less in general. Since it is high and regenerative-signal reinforcement can 
enlarge record sensibility, 30nm or more 200nm or less is desirable. 

[0044] Next, the manufacture approach of the optical recording medium of this invention is described. 
As an approach of forming the 1st dielectric layer, a boundary layer, a recording layer, the 2nd boundary 
layer, the 2nd dielectric layer, an absorbed amount amendment layer, a reflecting layer, etc. on a 
substrate, the thin film forming method in the inside of a vacuum, for example, vacuum evaporation 
technique, the ion plating method, the sputtering method, etc. are raised. Since especially a presentation 
and control of thickness are easy, the sputtering method is desirable. Control of thickness, such as a 
recording layer to form, is a quartz-resonator thickness gage etc., is carrying out monitoring of the 
deposition condition, and can be performed easily. 

[0045] Moreover, in the range which does not spoil the effectiveness of this invention remarkably, after 
forming a reflecting layer, protective layers, such as dielectric layers, such as ZnS, Si02, and ZnS-Si02, 
or ultraviolet-rays hardening resin, etc. may be prepared if needed for prevention of a blemish and 
deformation etc. 

[0046] Moreover, the optical recording equipment of this invention has the optical head which can 
irradiate laser light, irradiates laser light from this optical head at the above-mentioned optical recording 
medium, and performs informational record, elimination, and playback by the reversible phase change 
between the amorphism phase in this optical recording medium, and a crystal phase. 
[0047] As for the wavelength of laser light, it is desirable that it is 645nm - 660nm because of high 
density record. Even if the laser light wave length who performs informational record, elimination, and 
playback is the same respectively, may differ, moreover, the linear velocity of a laser light exposure - a 
high linear velocity record sake ~ per second - it is desirable that it is more than 7.5xl06xd (d says the 
diameter of a laser beam on a recording surface). 

[0048] Because of high density record, an informational recording method has a desirable mark edge 
method. Furthermore, it is desirable that the die length in the laser Mitsuyuki line writing direction of 
the shortest mark is below 0.55xd among the record marks recorded by the mark edge method. 
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Moreover, as for the width of recording track, it is desirable that it is below 0.7xd. 

[0049] 

[Example] Hereafter, this invention is explained based on an example. 

(Analysis, measuring method) The presentation of a reflecting layer and a recording layer was checked 
by ICP AEM (product made from SEIKO Electronic industry). The presentation of an absorbed amount 
amendment layer was checked by Rutherford-back-scattering analysis. It acted as the monitor of the 
thickness under formation of a recording layer, a dielectric layer, and a reflecting layer by the quartz- 
resonator thickness gage. Moreover, the thickness of each class was measured by observing a cross 
section with a scanning-type or a transmission electron microscope. 

[0050] The optical recording medium which formed membranes by sputtering crystallized and 
initialized the recording layer of the whole disk surface with the beam of semiconductor laser with a 
wavelength of 830nm beforehand, before recording. 

[0051] The optical head with a numerical aperture [ of an objective lens / 0.6 ] and a wavelength [ of 
semiconductor laser ] of 660nm (0.95 micrometers of diameters of a laser beam) was used for the 
recording characteristic, and they are conditions with a linear velocity of 8.2m [/second ], and evaluated 
by 8 -16 modulation technique by performing mark edge record. A record laser wave is a general multi- 
pulse, and used the record compensation method of the pattern ecad to which the edge location of a 
record pulse is changed according to the die length of a record mark, and the die length of the tooth 
space of order. Record power and elimination power were made into the optimal power with each 
optical recording medium. Playback power could be 1,0m W, 

[0052] It asked for the reflection factor from the regenerative-signal potential in the mirror section of an 
optical recording medium. 

[0053] Evaluation of an elimination property was performed as follows. It measured with the spectrum 
analyzer on conditions with a bandwidth of 30kHz by making the ratio of the carrier of the longest 
record mark after an over- write [ first the longest record mark (IIT mark) 10 times, once the shortest 
record mark (die length of 0.42 micrometers of 3T mark and a laser Mitsuyuki line writing direction) 
and / carrier / of the shortest record mark ] into the rate of effective elimination. [ the record frequency 
of 2.7MHz ] [ groove ] [ on it ] [ the record frequency of 9.7MHz ] 

[0054] Next, the random pattern 100 times, and the jitter was measured with the time interval analyzer. 
[ groove ] Then, it eliminated, after the over-write [ truck / of adjoining both sides / a random pattem ] 
by a unit of 100 times, and the jitter of a central truck was measured once again, and extent of a rise of 
the jitter by cross elimination was evaluated. 

[0055] Moreover, the truck [ finishing / record ] was repeated 1000 times by 1.2mW playback power, it 
reproduced, and measuring change of a jitter estimated the endurance over playback photodegradation. 
[0056] The jitter after performing over-writing to a groove 100,000 times estimated repeat endurance. 
Moreover, it observed also about the fall of the amplitude of a signal wave form, and the existence of a 
burst defect with the oscilloscope. 

[0057] About preservation endurance, it recorded by the measurable drive for evaluation of a cutting 
tool error rate, and in order to perform an accelerated test, after keeping it in oven (80 degrees C or 90 
degrees C), the reproducing characteristics and the over-writing property of a signal were evaluated by \ 
the cutting tool error rate. 

(Example 1) Sputtering was performed, rotating the substrate made from a polycarbonate with a spiral 
groove of the thickness of 0.6mm, the diameter of 12cm, and 1 .23-micrometer pitch (the land width of 
0.615 micrometers, groove width of face of 0.615 micrometers) by per minute 40 rotation, first, the 
inside of a 0.2Pa [ after exhausting the inside of a vacuum housing up to 1x10 to 4 Pa ] argon gas 
ambient atmosphere - Si02 ~ 20-mol% - sputtering of the added ZnS target was carried out, and the 
1st dielectric layer (a refractive index 2.1, extinction coefficient 0) of 135nm of thickness was formed on 
the substrate. Next, sputtering of the carbon target was carried out and 2nm of carbon layers was formed 
as the 1st boundary layer. Then, sputtering of the alloy target which consists of germanium, Sb, and Te 
was carried out, and the recording layer of lOnm in thickness and presentation 

germanium28.6Sbl7.8Te53.6, i.e., {(germanium0.5Te0.5) 0.579 (Sb0.4Te0.6) 0.421} 0.989Sb0.011**, 
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was obtained. 2nm (GeNl .2) of nitriding germanium layers which carried out sputtering of the 

germanium target and furthermore formed it by the mixed gas of an argon and nitrogen as the 2nd 
boundary layer was formed. Then, sputtering of the ZnS-Si02 target same as the 2nd dielectric layer as 
the 1st dielectric layer was carried out, and the 2nd dielectric layer with a thickness of 26nm was 
formed. Furthermore, as an absorbed amount amendment layer, sputtering of the aluminum target was 
carried out by the mixed gas of an argon and oxygen, and 50nm (AlO 0.41, a refractive index 2.2, 
extinction coefficient 2.1) of aluminum-oxide layers was formed. Then, sputtering of the 
aluminum97.5Cr2.5 alloy was carried out, and the reflecting layer of 90nm of thickness was formed. 
After carried out the spin coat of the acryHc ultraviolet-rays hardening resin (Dainippon Ink SD- 101) on 
this reflecting layer, made it harden by UV irradiation, after removing this disk from a vacuum housing, 
having formed the resin layer of 3 micrometers of thickness, having used the screen printer next, 
applying ultraviolet-rays hardening resin with a delayed effect and irradiating ultraviolet rays, two disks 
produced similarly were stuck and the optical recording medium of this invention was obtained. 
[0058] The difference of a reflection factor in case a recording layer is a crystallized state, and the 
reflection factor at the time of being amorphous state is 20%, and sufficient contrast was secured. 
Moreover, according to optical count on the wavelength of 660nm, the ratio (Ac/Aa) of the rate of light 
absorption of the crystalline region of a recording layer and an amorphous area is 1.0, and the absorbed 
amount amendment effectiveness was acquired. When the rate of effective elimination was measured, it 
was 28dB, and the elimination property was good. The jitter after an over- write 100 times was very as 
good as 7.7% of window width. The jitter including the effect of cross elimination by repeat record on 
an adjoining truck was 7.9%, and the rise of the jitter value by cross elimination was small. Moreover, 
playback photodegradation was not observed. The jitter after 100,000 times over-writing was 9.8%, and 
when practically small enough, it has been checked. The amplitude of a signal is almost changeless 
compared with the amplitude of the signal after 100 times over-writing, and a burst defect was not seen, 
either. That is, it turned out that repeat endurance is satisfactory. 

[0059] Moreover, when record was performed once to this optical recording medium and the cutting tool 
error rate at that time was measured, it was 1.0x10-5. It was left on 80-degree C conditions for 100 hours 
among the air which is not performing humidity control, such as humidification, with the condition of 
having recorded. Then, when the cutting tool error rate of the same part was measured, it is almost 
changeless with 1.6x10-5, and it turned out that the reproducing characteristics after a mothball are 
good. Furthermore, when an over-write [ this part ] once, a cutting tool error rate is 3.2x10-5, and has 
checked that the over-writing property after a mothball was also good enough. Furthermore, although 
the same optical recording medium was left on 90 degrees C and the conditions of 80% of relative 
humidity for 140 hours, the burst defect by exfoliation etc. was not seen. That is, it has checked that 
preservation endurance was good. 

(Example 2) It formed 2nm (GeNl. 2) of nitriding germanium layers as the 1st boundary layer, and also 
the same optical recording medium as an example 1 was produced and evaluated. It has checked that all 
an elimination property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and 
preservation endurance were good as shown in Table 2. 

(Example 3) The presentation of a recording layer was made into germanium28.8Sbl8.8Te52.40.031, 
i.e., {(germanium0.5Te0.5) 0.594 (Sb0.4Te0.6) 0.406} 0.969Sb, and also the same optical recording 
medium as an example 2 was produced and evaluated. It has checked that all an elimination property, a 
jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation endurance 
were good as shown in Table 2. 

(Example 4) 2nm of carbon layers was formed as the 2nd boundary layer, and also the same optical 
recording medium as an example 1 was produced and evaluated. It has checked that all an elimination 
property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation 
endurance were good as shown in Table 2. 

(Example 5) It considered as the nitriding germanium chromium layer (GeCr0.25N1.2) with a thickness 
of 2nm which carried out sputtering of the GeCrO.25 target and formed it by the mixed gas of an argon 
and nitrogen as the 1st boundary layer and the 2nd boundary layer, and also the same optical recording 
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medium as an example 3 was produced and evaluated. It has checked that all an elimination property, a 
jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation endurance 
were good as shown in Table 2. 

(Example 6) germanium - Sn ~ Sb - Te - from - becoming - an alloy - a target ~ sputtering - 
carrying out — having produced -- thickness - ten — nm — a presentation -- germanium - 22.2 — Sn — 
7.4 - Sb - 17.1 - Te 53.3 - namely, - [-- {(germaniumO.75SnO.25) - 0.5 - Te - 0.5 -] - 0.60 
(Sb0.4Te0.6) - 0.40 --] - 0.987 Sb - 0.013 having carried out - and also - the same optical 
recording medium as an example 1 — producing — having evaluated . It has checked that all an 
elimination property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and 
preservation endurance were good as shown in Table 2. 

(Example 7) The 1st boundary layer and the 2nd boundary layer were used as 2nm of aluminum-oxide 
layers which carried out sputtering of the aluminum-oxide target, and formed it by argon gas, and also 
the same optical recording medium as an example 3 was produced and evaluated. It has checked that all 
an elimination property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and 
preservation endurance were good as shown in Table 2. 

(Example 8) The 1st boundary layer and the 2nd boundary layer were used as 2nm of carbonization 
silicon layers which carried out sputtering of the carbonization silicon target, and formed it by argon gas, 
and also the same optical recording medium as an example 3 was produced and evaluated. It has 
checked that all an elimination property, a jitter, cross elimination, playback photodegradation, the 
repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 9) The recording layer presentation was made into germanium36Sbl2Te520.013, i.e., 
{(germanium0.5Te0.5) 0.733 (Sb0.4Te0.6) 0.267} 0.987Sb, and also the same optical recording medium 
as an example 1 was produced and evaluated. It has checked that all an elimination property, a jitter, 
cross elimination, playback photodegradation, the repeat endurance, and preservation endurance were 
good as shown in Table 2. 

(Example 10) The presentation of a recording layer was made into germanium28.3Sbl6.9Te53.8Nbl 
0.01, i.e., {(germanium0.5Te0.5) 0.572 (Sb0.4Te0.6) 0.428} 0.99Nb, and also the same optical 
recording medium as an example 1 was produced and evaluated. It has checked that all an elimination 
property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation 
endurance were good as shown in Table 2. 

[0060] Moreover, in the recording layer presentation, even when alxmiinum. Si, Sc, Ti, V, Cr, Mn, Fe, 
Co, nickel, Cu, Zn, Ga, germanium, Y, Zr, Mo, Ru, Rh, Pd, Ag, Cd, In, Sn, La, Hf, Ta, W, Re, Ir, Pt, 
Au, Tl, or Pb was used instead of Nb, the almost same result was obtained. 

(Example 1 1) The absorbed amount amendment layer was used as the aluminum-oxide layer (AlO 0.64, 
a refractive index 2.8, extinction coefficient 1.5) with a thickness of 50nm which carried out sputtering 
of the aluminum target and formed it by the mixed gas of an argon and oxygen, and also the same 
optical recording medium as an example 1 was produced and evaluated. 
[0061] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 12) The absorbed amount amendment layer was used as the nitriding chromium layer (CrN 
0.74, a refractive index 3.2, extinction coefficient 2,3) with a thickness of 50nm which carried out 
sputtering of the chromium target and formed it by the mixed gas of an argon and nitrogen, and also the 
same optical recording medium as an example 1 was produced and evaluated. 
[0062] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 13) The absorbed amount amendment layer was used as the nitriding chromium layer (CrN 
0.91, a refractive index 3.5, extinction coefficient 1.7) with a thickness of 50nm which carried out 
sputtering of the chromium target and formed it by the mixed gas of an argon and nitrogen, and also the 
same optical recording medium as an example 1 was produced and evaluated. 
[0063] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 



http ://www4.ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



5/19/06 



JP,2002-074739,A [DETAILED DESCRIPTION] 



Page 11 of 17 



(Example 14) The absorbed amount amendment layer was used as the alumimium nitride layer (AIN, a 
refractive index 2.2, extinction coefficient 2.0) with a thickness of 50nm which carried out sputtering of 
the aluminum target and formed it by the mixed gas of an argon and nitrogen, and also the same optical 
recording medium as an example 1 was produced and evaluated. 

[0064] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2, 
(Example 15) 2nm (GeNO.8) of nitriding germanium layers which carried out sputtering of the 
germanium target and formed it by the mixed gas of an argon and nitrogen as the 1st boundary layer and 
the 2nd boundary layer was formed, and also the same optical recording medium as an example 3 was 
produced and evaluated. It has checked that all an elimination property, a jitter, cross elimination, 
playback photodegradation, the repeat endurance, and preservation endurance were good as shown in 
Table 2. 

(Example 16) It considered as the nitriding germanium chromium layer (GeCr0.25N0.8) with a 
thickness of 2nm which carried out sputtering of the GeCrO.25 target and formed it by the mixed gas of 
an argon and nitrogen as the 1st boundary layer and the 2nd boundary layer, and also the same optical 
recording medium as an example 3 was produced and evaluated. It has checked that all an elimination 
property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation 
endurance were good as shown in Table 2. 

(Example 17) It considered as the nitriding germanium chromium layer (GeCr0.2N1.2) with a thickness 
of 2nm which carried out sputtering of the GeCrO.2 target and formed it by the mixed gas of an argon 
and nitrogen as the 1st boundary layer and the 2nd boundary layer, and also the same optical recording 
medium as an example 3 was produced and evaluated. It has checked that all an elimination property, a 
jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation endurance 
were good as shown in Table 2. 

(Example 18) It considered as the nitriding germanium chromium layer (GeCr0.4Nl .2) with a thickness 
of 2nm which carried out sputtering of the GeCrO.4 target and formed it by the mixed gas of an argon 
and nitrogen as the 1st boundary layer and the 2nd boundary layer, and also the same optical recording 
medium as an example 3 was produced and evaluated. It has checked that all an elimination property, a 
jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation endurance 
were good as shown in Table 2. 

On the same conditions as an example 1, it forms the ZnS-SiO two-layer of 120nm of thickness as the 
1st dielectric layer on a substrate. (Example 19) Next, form 2nm of carbon layers as the 1st boundary 
layer, and the recording layer of 9nm in thickness and presentation germanium36Sbl2Te52, i.e., 
{(germanium0.5Te0.5) 0.733 (Sb0.4Te0.6) 0.267} 0.987Sb0.013**, is formed continuously. 
Furthermore, 2nm of carbon layers was formed as the 2nd boundary layer, and it formed ZnS-SiO two- 
layer with a thickness of 35nm as the 2nd dielectric layer continuously. Furthermore, as an absorbed 
amount amendment layer, sputtering of the aluminimi target was carried out by the mixed gas of an 
argon and oxygen, and 70nm (AlO 0.41, a refractive index 2.2, extinction coefficient 2.1) of aluminum- 
oxide layers was formed. Then, sputtering of the aluminum97.5Cr2.5 alloy was carried out, and the 
reflecting layer of 90nm of thickness was formed. 

[0065] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 20) The absorbed amount amendment layer was used as the nitriding chromium layer (CrN 
0.74, a refractive index 3.2, extinction coefficient 2.3) with a thickness of 50nm which carried out 
sputtering of the chromium target and formed it by the mixed gas of an argon and nitrogen, and also the 
same optical recording medium as an example 19 was produced and evaluated. 
[0066] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
On the same conditions as an example 1, it forms the ZnS-SiO two-layer of 70nm of thickness as the 1st 
dielectric layer on a substrate. (Example 21) 2nm of carbon layers is formed as the 1st boundary layer, 
and it continues. 12nm in next, thickness The recording layer of presentation germaniimi36Sbl2Te52, 
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i.e., {(germanium0.5Te0.5) 0.733 (Sb0.4Te0.6) 0.267} 0.987Sb0.013**, is formed. Furthermore, 2mn of 

carbon layers was formed as the 2nd boundary layer, and it formed ZnS-SiO two-layer with a thickness 
of 15nm as the 2nd dielectric layer continuously. 50nm (AlO 0.64, a refractive index 2.8, extinction 
coefficient 1.5) of aluminum-oxide layers which carried out sputtering of the aluminum target and 
furthermore formed it by the mixed gas of an argon and oxygen as an absorbed amount amendment 
layer was prepared, sputtering of the aluminum97.5Cr2.5 alloy was carried out continuously, and ttie 
reflecting layer of 90nm of thickness was formed. 

[0067] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 22) The absorbed amount amendment layer was used as the nitriding chromium layer (CrN 
0.91, a refractive index 3.5, extinction coefficient 1.7) with a thickness of 50nm which carried out 
sputtering of the chromium target and formed it by the mixed gas of an argon and nitrogen, and also the 
same optical recording medium as an example 21 was produced and evaluated, 
[0068] It has checked that all an ehmination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 23) Made the presentation of a recording layer into germanium35Sbl4Te5 10.033, i.e., 
{(gemianium0.5Te0.5) 0.733 (Sb0.4Te0.6) 0.267} 0.967Sb, and it was made the nitriding germanium 
layer (GeNl .2) with a thickness of 2nm which carried out sputtering of the germanium target by the 
mixed gas of an argon and nitrogen, and formed the 1st and 2nd boundary layer, and also the same 
optical recording medium as an example 22 was produced and evaluated. 
[0069] It has checked that all an elimination property, a jitter, cross elimination, playback 
photodegradation, the repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 24) The 1st boundary layer and the 2nd boundary layer were used as 2nm of aluminum-oxide 
layers which carried out sputtering of the aluminum-oxide target, and formed it by argon gas, and also 
the same optical recording medium as an example 23 was produced and evaluated. It has checked that 
all an elimination property, a jitter, cross elimination, playback photodegradation, the repeat endurance, 
and preservation endurance were good as shown in Table 2. 

(Example 25) The 1st boundary layer and the 2nd boundary layer were used as 2nm of carbonization 
silicon layers which carried out sputtering of the carbonization silicon target, and formed it by argon gas, 
and also the same optical recording medium as an example 23 was produced and evaluated. It has 
checked that all an elimination property, a jitter, cross elimination, playback photodegradation, the 
repeat endurance, and preservation endurance were good as shown in Table 2. 
(Example 26) The presentation of a recording layer was made into germanium36.3Sbl0.6Te52.lNbl 
0.01, i.e., {(germanium0.5Te0.5) 0.733 (Sb0.4Te0.6) 0.267} 0.99Nb, and also the same optical 
recording medium as an example 22 was produced and evaluated. It has checked that all an elimination 
property, a jitter, cross elimination, playback photodegradation, the repeat endurance, and preservation 
endurance were good as shown in Table 2. 

(Example 1 of a comparison) The same optical recording medium as an example 1 was produced and 
evaluated except not preparing the 1st boundary layer and the 2nd boundary layer. The rate of effective 
elimination is 15dB, and was remarkably inferior compared with the example 1. For this reason, the 
over- writing jitter also got worse and the jitter when recording 100 times became 1 1.5% and a big value. 
After 100,000 times over- writing, the amplitude of a regenerative signal fell, the jitter became large with 
18% and problems, such as increase of an error rate, produced it. 

[0070] Moreover, when record was performed once on this disk and the cutting tool error rate at that 
time was measured, it was 3.0x10-5. It was left on 80-degree C conditions for 100 hours among the air 
which is not performing humidity control, such as humidification, with the condition of having recorded. 
Then, when the cutting tool error rate of the same part was measured, it was almost changeless with 
3.9x10-5, but when an over-write [ part / this ] once, the cutting tool error rate was set to 4.3x10-3, and 
was remarkably inferior in the over-writing property after a mothball. 

(Example 2 of a comparison) The same optical recording medium as an example 1 was produced and 
evaluated except not preparing an absorbed amount amendment layer. However, the 1st dielectric layer, 
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a recording layer, and the 2nd dielectric layer thickness could be 160nm, 12nm, and 17nni, respectively 
so that it may be in the optimal condition optically. 

[0071] The ratio (Ac/Aa) of the rate of light absorption of the crystalline region of a recording layer in 
the wavelength of 660nm and an amorphous area was 0.8, and since it had not prepared the absorbed 
amount amendment layer, its ratio of the rate of light absorption was small. The rate of effective 
elimination is 21dB, and was inferior compared with the example 1. The jitter including the effect of 
cross elimination according [ the jitter at the time of 100 times record ] to repeat record on 8.7% and an 
adjoining truck was 9.7%, and its rise of the jitter under the effect of cross elimination was large. 
Moreover, when the truck recorded 100 times was repeated 1000 times and it reproduced, the jitter 
became 13.0% and playback photodegradation was observed. 
[0072] Repeat endurance and preservation endurance were good as shown in Table 2. 
(Example 3 of a comparison) The absorbed amount amendment layer was used as 50nm (a refractive 
index 2.5, extinction coefficient 3.2) of titanium layers which carried out sputtering of the titanium 
target and formed it by argon gas, and also the same optical recording medium as an example 1 was 
produced and evaluated. The rate ratio (Ac/Aa) of light absorption with a wavelength of 660nm was a 
little small at 0.9 as compared with the example 1. The rate of effective elimination is 23dB, and was a 
little inferior compared with the example 1. The jitter including the effect of cross elimination according 
[ the jitter at the time of 100 times record ] to repeat record on 8.8% and an adjoining truck was 9.8%. 
That is, the rise of the jitter under the effect of cross elimination was large. 

[0073] Moreover, even when nickel, W, Mo, V, Nb, Cr, and Fe were used instead of Ti as an absorbed 
amount amendment layer, it was the almost same result. 

(Example 4 of a comparison) The presentation of a recording layer was made into 
germanium47.9Sb2.5Te49.60.013, i.e., {(germanium0.5Te0.5) 0.97 (Sb0.4Te0.6) 0.03} 0.987Sb, and 
also the same optical recording medium as an example 1 was produced and evaluated. The rate of 
effective elimination was falling remarkably compared with the example 1 by 13dB, and, for this reason, 
the jitter at the time of 100 times record became 1 1.6% and a big value. 
(Example 5 of a comparison) The presentation of a recording layer was made into 
germaniuml9.7Sb25.0Te55.30.013, i.e., {(germanium0.5Te0.5) 0.40 (Sb0.4Te0.6) 0.60} 0.987Sb, and 
also the same optical recording medium as an example 1 was produced and evaluated. The rate of 
effective elimination was 25dB, and the elimination property was good. However, the reflection factor 
difference at the time of a recording layer being a crystal and the time of amorphism ****** was small 
compared with 14% and an example 1, and the jitter after 100 times over-writing became large with 
9.8%. 

(Example 6 of a comparison) The presentation of a recording layer was made into 
germanium28.6Sbl7.1Te54.3, 0.572 (Sb0.4Te0.6) 0.428 [ i.e., (germanium0.5Te0.5), ], and also the 
same optical recording medium as an example 1 was produced and evaluated. As shown in Table 2, an 
elimination property, a jitter, cross elimination, and repeat endurance were good. 
[0074] When record was performed once on this disk and the cutting tool error rate at that time was 
measured, it was 1 .2x10-5. It was left on 80-degree C conditions for 100 hours among the air which is 
not performing humidity control, such as humidification, with the condition of having recorded. Then, 
when the cutting tool error rate of the same part was measured, the increment in 1 .4x10-3 and an error 
rate was remarkable, and the reproducing characteristics after a mothball were inferior. 
(Example 7 of a comparison) The presentation of a recording layer was made into 
germanium25.7Sb25.4Te48.9 0.1, i.e., {(germanium0.5Te0.5) 0.572 (Sb0.4Te0.6) 0.428} 0.9Sb, and 
also the same optical recording medium as an example 1 was produced and evaluated. The rate of 
effective elimination is 18dB, and was inferior compared with the example 1. 
[0075] Moreover, when record was performed once on this disk and the cutting tool error rate at that 
time was measured, it was 2.3x10-5. It was left on 80-degree C conditions for 100 hours among the air 
which is not performing humidity control, such as humidification, with the condition of having recorded. 
Then, when the cutting tool error rate of the same part was measured, it is almost changeless with 
3.0x10-5, and it turned out that the reproducing characteristics after a mothball are good. However, 
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when an over-write [ this part ] once, the cutting tool error rate rose remarkably with 3.4x10-3. That is, 

the over-writing property after a mothball was inferior. 

(Example 8 of a comparison) The presentation of a recording layer was made into 
germanium20Sbl2Te38Nb30 0.3, i.e., {(germanium0.5Te0.5) 0.572 (Sb0.4Te0.6) 0.428} 0.7Nb, and 
also the same optical recording medium as an example 1 was produced and evaluated. The rate of 
effective elimination is 19dB, and was inferior compared with the example 1. The jitter after 100 times 
over- writing was also greatly inferior compared with the example 1 with 10.7%. After 100,000 times 
over-writing, the amplitude of a regenerative signal fell, the jitter became large with 17% and problems, 
such as increase of an error rate, produced it. 

[0076] Moreover, when record was performed once on this disk and the cutting tool error rate at that 
time was measured, it was 8.5x10-5. It was left on 80-degree C conditions for 100 hours among the air 
which is not performing humidity control, such as humidification, with the condition of having recorded. 
Then, when the cutting tool error rate of the same part was measured, it is ahnost changeless with 
9.5x10-5, and it turned out that the reproducing characteristics after a mothball are good. However, 
when an over-write [ this part ] once, the cutting tool error rate rose remarkably with 8.5x10-3. That is, 
the over-writing property after a mothball was inferior. 

(Example 9 of a comparison) As an absorbed amount amendment layer, sputtering of the aluminum 
target was carried out by the argon of a presentation which is different in an example 1, and oxygen 
mixed gas, 50nm (AlO 0.25, a refi-active index 2.0, extinction coefficient 3.5) of aluminum-oxide layers 
was formed, and also the same optical recording medium as an example 1 was produced and evaluated. 
The rate ratio (Ac/Aa) of light absorption in the wavelength of 660nm was a little small at 0.9 as 
compared with the example 1. The rate of effective elimination is 21dB, and was a little inferior 
compared with the example 1, The jitter in which the jitter at the time of 100 times record included the 
effect of cross elimination by repeat record on an adjoining truck 8.5% by the land and the groove, 
respectively was 9.3%, and its rise of the jitter by cross elimination was a little large. 
(Example 10 of a comparison) As an absorbed amount amendment layer, sputtering of the aluminum 
target was carried out by the argon of a presentation which is different in an example 1, and oxygen 
mixed gas, 50nm (AlO 0.90, a refractive index 2,2, extinction coefficient 0.4) of aluminum-oxide layers 
was formed, and also the same optical recording medium as an example 1 was produced and evaluated. 
The rate ratio (Ac/Aa) of light absorption in the wavelength of 660nm was small at 0.8 as compared 
with the example 1. The rate of effective elimination is 18dB, and was inferior compared with the 
example 1. The jitter at the time of 100 times record was 9.0%, and its rise of the jitter by cross 
elimination was [ the jitter including the effect of cross elimination by repeat record on an adjoining 
truck ] a little large at 10.1%. 
[0077] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/19/06 



IP,2002-074739,A [DETAILED DESCRIPTION] 



Page 15 of 17 









04 




oi CN< 


CM 


CM 


CM 


c\ 


CM 


IT 


CO 
CM 


r- c 

— ' CM 


o 


J3 




CM 


CM 


CO 
CNJ 


in 






r. 




CM 1 CO 


CM CM 


CM 


fM CM 


lO V 

ci d 






. CM 


eg 

CVI 


<v 


CN CM 


CM 
CM 


«^ 
CM 


CS 
«M 


CM 
CM 


CM 
CM 


«o 

CM 


«S 

PO 


lO CM 

ro CM 


o 

CM 


CM 


CM 


CM 
CM 


0| 
CM 


CM 

CO 


00 
CM 


in 

CO 


tn 

CO 


in 

C9 


in tn 

CO CO 


M 1 in 


EM CM 
N CM 


CM 
CM 


rM CM 
fM CM 


P CM 
CM CM 






O 


o 


o 

u> 


D O 

n in 


O 

in 


9 


o 

in 


Q 


in 


Q 

in 


ufS 


9 O 

LO m 


o 
m 


o 

lO 


o 
m 


o 
<n 


o 
r- 


a 


in 


o 
in 






o o 

in in 


Q 1 o 
n 1 in 






3> O 

n m 


S S 


m 

& 




c» 
O 
< 


d 
O 
< 


d < 

S! 


3 d 

3 O 
2 < 


d 

O 

<e 


d 
O 


d 

i 


d 
O 


d 
o 


s 

d 
O 


r- 
d < 
z 

c5 < 


=> f 
? < 


d 
O 
< 


d 

Q 
< 


d 
O 
< 


d 
O 
< 


d 
O 
5 


d 


s 

d 


d 


d 


d 

? 
o 


O Oi 

d d 

o o 


i = ! 


T or 

3 d 
D Q 
< < 


d ( 
O < 


5 d 
D O 
H < 


ii 




c 








N CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 1 


M CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


ev CM 


1 CM CM < 


M CM 


CM C 


M CM 


CM CM 


m 

CM 
IK 




Z 

D 

o 


CNj 

Z 

u 

a 


Csl 

Z C 

a 


CM 

z 

o 

O 


Z 

o 


O 

CM 
< 




<s 


«s 




OJ c 

1 ' 

O < 


5 O 


00 

d 

5 

o 


OO 

d 
Z 
n 

CM 

s 

s 


i 

9 

O 

(S 


z 

s 


O 


O 


o 


O 


CM 

z 

(S 


a 

CM 




CM CM C 

i z z ^ 
= <S (S < 


M CM 

z z 

s s 


CM. C 

? = 

c c 


M CM 

z z 

u o 

3 a 


CM C>| 

z z 

o o 






o 


o 


o c 


» o 


in 

CM 

d 


o 


o 


o 


o 


o 


O < 


^ o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


O 


o o c 


3 O O C 


3 O 


o c 


3 O 


o o 




N 


o 


o 


o c 


9 o 


o 


o 


o 


o 


o 
d 


o 


o c 


7 o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 5 c 
o 


3 O O C 


3 O 


o c 


= s 


o a 




>> 


o 

C) 


o 
d 


§ \ 

o c 


; § 

3 d 


CO 

o 
d 


i 

d 


8 

d 


CO 

o 
o 


o 


o 
d 


p < 
o c 


a d 


i 

Ci 


§ 


s 

d 


s 

d 


rt 
o 
d 


CO 

o 
d 


r> 
O 

d 


ro 
o 
d 


CO 
CO 

o 
d 


ro 
ro 
o 
d 


CO 

CO _ • 

o o c 
o c 


- T- C 

3 O O C 

3 d d c 


0 CO 

9 o 
> d 






o o 
d d 






o 

r«. 
in 
d 


d 


d c 


!^ S 
? to 

3 d 


d 


3 

d 


to 
d 


d 


CM 

m 
d 


tn 
d 


a> c 
r 

tn u 
d c 


r*. 
m 
3 d 


m 
d 


to 
d 


m 
m 
d 


□> 

in 
d 


ro 
d 


CO 

d 


CO 
CO 

d 


ro 

CO 

r- 

d 


CO 
CO 

d 


CO 
CO 

r* 
d 


CO CO 0 

CO CO r 
d d c 


r» c» cj) ^ 
0 m in ^ 
3 d d c 




CM C 

r*» r 
m If 
d c 


sj CM 

^ r* 
1 to 
i d 


LO in 
d d 




< 


1 


1 


i 


1 


1 


1 
1 
1 


1 

1 


1 

1 


Z 


1 


! 


1 


1 


i 


1 


1 


1 


1 


1 




1 




1 s 


1 1 1 


1 


1 1 


z 


i 1 




E 

ft 


o 


o 


o c 


> o 


o 


o 


o 


o 


o 


o 


o c 


3 O 


o 


o 










CM 


CM 


CM 


CM 


CM CM C 




- 2 


o c 


> o 


o o 


m 

Si 




<o 
ri 

oe> 

i 


CO 
00 

VJ 
<o 

C 


%r « 

•8 1 

h- »- 
CO a 
CD r 

CO 

00 

00 a 
O C 


> V 

j CM 

> m 
9 o 
- »- 

) 00 

r ^ 

i 3 

IS 

i CO 

i 

3 O 


CD 

ri 
in 
V 

r* 
% 

c 

CA 
«H 
SI 

cS 


<r 

CM 

in 

t2 

2 

00 

od 

Of 

O 


CM 

■8 

00 

00 
00 

O 


CM 

in 
■) 

1- 

CM 

& 

a 


z 

</> 
*7 

CO 
CM 

C3 


CO 
CO 
in 
m 
\— 

CO 

CO 
CO 
00 

•3 

U 


CO Q 

ri c 

tf> IX 
V i 

»— h 
00 o 
r*' r 

(O u 
OO 0( 
CM O 


i CO 

5 lO 
D O 
- t— 
) GO 

r-^ 
3 !n 

i od 

^ 1 
J O 


CM 

\n 

V 

1— 
op 

OD 

00 
CM 

3 


CM 

in 
« 

°P 

CO 

i 
<s 


«> 
l_ 

OO 
cKi 

i 

CM 

(S 


00 
OD 

<s 


CM 

in 
« 

a 


CM 

m 

o 


CM 

in 

CO 

cS 


o 

1- 

CM 

CO 
CO 

s 


in 
o 

w 

(S 


in 
« 

</l 
m 

CO 

<s 


M 

z 

in CM 
8> in 

CO 5^ 

^2 

CO 

o 


to <e u 

CO CO - 

in m S 
^ ^ t 

cc to 0 

00 OO ^ 
eg CM ^ 

o a> 

a O ^ 


> *3 

■: in 
r ^ 

> P 

i « 
' a 


CO o 

r" P" 
»- ^ 

tr 

S X 

CO r- 

OO IT 

o c 


ii 

o 

( CM 
O 

c 


CO CO 

ci ci 

H- >^ 
00 00 

3 2 

W CO 
to <q 
00 00 

^ <g 
O C 




1 




c< 


CM C« 


1 CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM O 


J CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM CM j 


CM CM C« 


J CM 


CM O 


CM 


CM CM 


m 
m 




O 


eg 
Z 

o 


Z C 

cS 


CM 

Z 
in 

1 

o 


o 


CO 

O 
< 


CO 


o 


o 


O 


o c 


) O 


00 

d 
z 

3 


00 

d 
z 
m 

en 

o 

§ 
S 


z 

CM 

o 

a 
O 


z 
u 

u 
O 


U 


o 


Q 


O 


CM 

z 

o 

a 


ro 
O 




J 

u o c 


> o 


O C 




o o 






w 




\m 






1 


i 


J 


18 




in 


CO 

i 


r- 

i 


00 

i 

BK 


<n 

i 

BK 


O 
CM 




CM 
CNi 

$ 

m 
9^ 


CO 
CM 

m 


CM 


H 


lUiilii 









[0078] 
[Table 2] 
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[0079] 

[Effect of the Invention] According to the optical recording medium of this invention, even if it records 
high density with high linear velocity, an elimination property is good, and even if a jitter is small and it 
uses a substrate with the narrow width of recording track, it is hard to produce cross elimination, even if 
it repeats the laser light for playback and irradiates it, a signal quality cannot deteriorate easily, and it 
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becomes possible to offer a rewritable phase change mold optical recording medium also with still better 
preservation endurance, and optical recording equipment. Furthermore, the optical recording medium of 
this invention is excellent also in repeat endurance. 

[Translation done.] 
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